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We report the results of an experimental study of the effects of vefocity--changing collisions

on two-phbton and stepwise absorption‘ lineshapes. Excitation spectra for the
38;;-' SP;y, — 4Dy, transitions of sodium atoms undergoing collisions with fereign gas
pe;'turbers are ottained. These spectra aré obtained wifh two cw dye lasers. One laser, the
pumpllaser. is tuned 1.6 GHz below the 3.‘;1,;7 g’(.; transition frequency and excites a
nonthermal longitudinal velocity distribution of éiéte:i 3P§,Z atoms in vapor. Absorption of
the second (probe) laser is used to monitor the steady state excited state distribution which

o pressoees o
is a result of collisions with rare gas atoms. The spectra are obtained with—various He. Ne,
and Kr gases and are fit to a theoretical model which utilizes either the phenomenolegical
Kcilson-s\tlﬁ;@er or the classical hard sphere collision kenel. The theoretical model includes
the effects of collisionally aided excitation of the 31{.,:; state as will as effects due to fine-

strﬁcture state-changing collisions. Although both kernels are found to predict lineshapes
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which are in reasonable agreement with the experimental results, the hard sphere kernel is — ..., 2
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